OBJECTIVE: To study the perception of weight status, the accuracy of self-assessment of weight status and weight control practices relative to the degree of adiposity in Dutch men and women. DESIGN: A cross-sectional study. SUBJECTS: 2155 men and 2446 women, aged 20 ± 65 y, of mostly caucasian origin, non-diabetic, not pregnant or with cancer. MEASUREMENTS: Body weight, height, waist and hip, total cholesterol, high density lipoprotein (HDL) cholesterol, blood pressure, self-administered questionnaire (including questions concerning demographic variables), weight loss practices, dietary intake, participation in sport as part of Dutch Monitoring Project on Risk Factors for Chronic Diseases (MORGEN). RESULTS: In the study population, 53% of men and 39% of women were overweight or obese. An association was shown between degree of adiposity and participation in sport for both men and women, and dietary fat intake in men. Of the subjects studied 56% of men and 52% of women described their weight as appropriate. A degree of inaccuracy in the estimation of relative body weight was observed. While dieting was prevalent, particularly among women, there was a lack of weight control action on the part of many overweight or obese individuals. This effect was most marked in men. Body Mass Index (BMI) was the strongest determinant of weight perception and dieting behaviours with some effect of educational level in men. Physical activity was not widely used as a method of weight control. CONCLUSION: These results point to a need for regular assessment of an individual's relative weight and health risk, gender speci®c obesity treatments and prevention strategies, and an emphasis in treatment and prevention of obesity on physical activity.
Introduction
The prevalence of overweight and obesity (Body Mass Index (BMI) ! 25 kgam 2 ) in the Netherlands is 40% for men and 30% for women. 1 The problem is increasing. Over a ten year period, from 1982±1984 to 1991±1993, there has been a relative increase in the prevalence of obesity (BMI ! 30 kgam 2 ) in the Netherlands of 37% in men and 18% in women. 1 That obesity is associated with increased morbidity and mortality is well documented. The most important associations are between obesity and coronary heart disease (CHD) and diabetes. The increase in obesity in the last 10 years in the Netherlands has been attended by an increase in the prevalence of diabetes mellitus and while CHD mortality has been decreasing, overweight and obesity remain a signi®cant risk factor. 1 The basis of this increase in obesity is a small but persistent energy imbalance, produced either by a relative excess in energy input (principally fat intake) andaor a de®cit in energy output. This has been caused by world-wide societal changes that have altered eating habits and energy expenditure, to create an obesogenic environment. 2 In the Netherlands to date, public health strategies have considered obesity mainly as a risk factor for cardiovascular disease (CVD) and diabetes mellitus. They have rested largely on campaigns to reduce fat intake 3 and increase daily activity. 4 There has been some indication that the Dutch have improved their understanding of nutrition and weight, 3 and reduced their fat intake. 5 However, although social pressure encourages slimness, particularly in women, 6 and dieting behaviour has been reported in both Dutch women and men, 7, 8 neither public health messages nor societal pressure nor reported dieting has served to decrease the prevalence of obesity. It is important that obesity strategies be targeted appropriately to speci®c populations at risk. In order that this can be done, it is necessary to determine the relationship between lifestyle factors and adiposity, the perception of individuals of their own weight, the actions currently being taken in the community to control weight, the appropriateness of these actions and determinants of weight control activities. In short, do overweight or obese individuals in the Dutch population perceive that they have a weight problem and are they taking measures to control their weight? The aim of the current study, therefore, was to study the association between dietary intake and participation in sport and the level of adiposity, to assess self-assessment of weight and to survey weight loss behaviours and determinants of these practices. The study was carried out in the Dutch population using data from the Monitoring Project on Risk Factors for Chronic Diseases (MORGEN).
Subjects and methods
Subjects were selected from the MORGEN project. The data used in the present study were collected in 1995. The general purpose of the project is to determine the prevalence of risk factors for several chronic diseases: CVD, cancer, diabetes, migraine and chronic non-speci®c lung diseases. The project was approved by the Medical Ethical Committee of TNO, the Netherlands. All participants were asked to sign a consent form before participating in this study.
Randomized samples of men and women aged 20± 59 y and strati®ed according to gender and ®ve-year age categories were selected from the municipal registry of Amsterdam and Maastricht. In Doetinchem, the study population consisted of individuals who had participated in 1989 in the previous Monitoring Project on Cardiovascular Disease Risk Factors. In 1995, these individuals were aged 26±65 y.
Those selected received full information on the project, along with an invitation to participate in the study. Participants received two questionnaires to complete at home (a general and a dietary questionnaire), and were invited to attend a medical examination at the Municipal Health Service, where blood samples were collected, blood pressure was measured, and anthropometric measurements were taken. The respondents were weighed wearing indoor clothing after they had removed their shoes and emptied their pockets. Weight and height were measured to the nearest 0.1 kg and 0.5 cm, respectively. In the dataanalyses 1 kg was subtracted from the measured weight, to allow for the clothes. BMI was calculated from weight divided by height squared (kgam 2 ) as a measure for relative weight.
The general questionnaire collects data on demographic characteristics and risk factors for chronic diseases (including smoking habits and physical activity). A series of closed questions about perception of weight status, ideal body weight, history of weight loss and dieting, current weight control status and methods of and reasons for attempted weight loss, were included in 1995 (See Appendix). For some questions on reasons for and methods of weight loss, though only one response was requested, some subjects gave more than one answer. In this case, the responses from these subjects were not included in the analyses (for questions on reasons for weight loss), or were regarded as separate answers (for questions on methods of weight loss). The dietary questionnaire is a semi-quantitative food frequency questionnaire that was developed to assess the intake of total energy and the most important nutrients and food groups, with an emphasis on vegetables and fruits. In 1991±1992, this questionnaire was validated in a pilot study and slightly adjusted before use in the MORGEN project. 9 The validation study quanti®ed the degree of inaccuracy for dietary assessment using this questionnaire. The study indicated under-reporting for energy in the order of 20±25%. BMI was the strongest predictor of under-reporting for both men and women, with minor contributions from age, dieting behaviour, physical activity, education and smoking. All selected determinants explained no more than 15% variance in underreporting. 10 In 1995, a total of 4946 subjects agreed to participate in the study (mean response rate 44%). The number of refusals was low (23%), but the stated response rate included individuals who made no response either because of wrongly addressed questionnaires or lack of interest (34%). Those who were pregnant (n30), those who had (a history of) cancer (n133) and those who were diabetic (n68) were excluded from the analysis. In addition, subjects with a BMI`18.5 kgam 2 (n79) and subjects with missing data on education, height, weight, total cholesterol, high density lipoprotein (HDL) cholesterol or hypertension (n35) were excluded. The ®nal study population included 4601 subjects (2155 men and 2446 women).
Education was used as a measure for socio-economic status. It was categorised into three levels: low, medium and high. Low education was de®ned as primary school, lower occupational education or less; medium as secondary level education and high education as university, higher occupational or corresponding education. Physical activity was determined on the basis of participation in sport. Physical activity was dichotomised into sport or no sport (af®rmative or negative answers to the question``Do you engage in sport, including jogging and ®tness training?''). Alcohol consumption was obtained by asking the number of alcohol containing beverages in glasses per week and then divided by seven to get the average number of drinks per day. Alcohol consumption was categorised as non-drinker, moderate drinker (`3 glasses per day) and heavy drinker (!3 glasses per day). Current cigarette smoking was categorised as non-smokers, ex-smokers and smokers (occasional plus regular).
The subjects were divided into four categories according to their BMI andaor presence of one or more risk factors for CVD (total cholesterol ! 6.5 mmolal, HDL cholesterol 0. 9 Netherlands Heart Foundation, in order to approach the right people for prevention and treatment of overweightaobesity in relation to CVD: normal weight people and overweight people without additional risk factors should try to maintain their current weight.
Only those who are overweight with additional risk factors and those who are obese should be advised to lose weight. 11 In the present study, the overweight people with additional risk factors were expected to be intermediate with respect to health risk status between the overweight without additional risk factors (low risk status) and the obese (highest risk status).
To assess the possible selection bias, a continuous non-response survey was performed. Those who did not wish to participate in the study (non-responders) were asked to complete and return some basic questions including age, education level, smoking and alcohol consumption, listed on the back of the consent form. Non-responders tended to be somewhat younger compared to the study population. However, their education and smoking behaviour was comparable to that of the people who participated.
Statistical analysis
The SAS version 6.12 was used for statistical analyses (SAS Institute Inc., Cary, North Carolina, USA). Differences in characteristics between the BMI categories were analysed using univariate Pearson's w 2 tests and Wilcoxon rank sum tests. In order to determine the in¯uence of educational level and age on the observed relationship in men and women between BMI and self-described weight status, history of weight loss, frequency of dieting attempts in the last year and current weight loss status, multiple logistic regression analysis was performed with the several study variables (dichotomised) as dependent variable and BMI-category, educational level (low, medium, high) and age (20±40 y, 40±65 y) as independent variables. Interaction terms between BMI-category and age, and between BMI-category and educational level were also included in the models to test for possible effect modi®cation. In all analyses, P-values 0.05 were considered to be statistically signi®cant.
Results
From Table 1 , it is apparent that in men, obesity was associated with hypercholesterolaemia, decreased HDL and hypertension. Though it is notable that a signi®cant proportion of obese individuals had not developed the measured risk factors for CVD. Central adiposity increased with increasing degree of obesity, as expected. An inverse association between education and degree of obesity was demonstrated. There were some environmental differences, with a higher percentage of obese men living in Maastricht, compared to Amsterdam and Doetinchem. Obese men and At least one of the following risk factors present: high total cholesterol, low HDL cholesterol, hypertension (w 2 -test), * P`0.05; ***P 0.001.
Perception of weight status
A Blokstra et al overweight men with at least one attendant risk factor were less likely to do sport during their leisure time ( Figure 1 ). A signi®cant and direct relationship was observed between level of obesity and relative fat intake in men ( Figure 2 ). Table 2 shows that of the sampled overweight women, 30% had a minimum of one cardiovascular risk factor (41% in men). Those overweight women with risk factors had a signi®cantly higher waist-to-hip ratio (WHR) than those who had no attendant risk factors. Education was inversely associated with the proportion of the female population who were overweight or obese. There was some indication that the overweight and obese were more common amongst rural women (Doetinchem). There would appear to be an inverse relationship between participation in sport and obesity, with obese women less likely to participate in sport during leisure time (21%) and 52% of women with a BMI 18.5`25 kgam 2 taking some form of sport in their leisure time (Figure 3) . No relationship was observed between relative intake of fat and degree of obesity in women (Figure 4 ). Only 37.7% of the total female population had a dietary fat intake that met the recommendation of less than 35% total energy.
The majority of men (55.8%) believed their weight to be just right (Table 3 ). Though on average there was a 4 kg difference between measured weight (81 kg) and weight rated as ideal (77 kg). Most men had never lost b 5 kg in their lifetimes or been on a diet in the last 12 months. The majority of men were currently doing nothing about their weight (51%) or trying to maintain (20%). For the men of acceptable body weight (BMI 18.5`25 kgam 2 ) while the majority believed they were just right, 10% said they were too fat, while another 10% described themselves as too thin. These men were at their ideal body weight on average, few had a history of dieting or weight loss and 80% were currently doing nothing or trying to maintain their weight. About 40% of overweight men described their weight as``Just right''. They had a limited history of weight loss attempts and while 35% described their current weight loss status as``trying to lose'' the majority (45%) were doing nothing. Obese men considered themselves to be too fat (8.2%``just right''). They had stronger histories of weight loss attempts. However, a number were doing nothing about their weight, although frankly they were obese.
As men become more obese, they are more likely to specify health as the reason for weight loss, while for men in the ideal BMI range appearance and improved ®tness are the reasons more commonly speci®ed for weight control (data not shown). Only 5% of overweight or obese men were attempting to lose weight`o n medical advice'' (data not shown). While caloric control is indicated by the majority of men (regardless of body weight) as the method of weight loss used, physical activity is used infrequently as a method of weight loss. Only 2% of obese men (0.5% overweight men) use prescribed medications for weight loss.
In the total sample, women are equally divided between those describing themselves as too fat and just right (Table 4) . Women tended to have stronger histories of weight loss and attempted weight loss than men, though 55% had never dieted. The total female population was divided equally between those who were trying to lose weight, trying to maintain weight and doing nothing.
From Table 4 , the majority of women perceived their weight as just right (51%). Again, as observed in men (although more pronounced among women), there was a group of individuals of acceptable weight who described themselves as too fat (23%). However, women with BMI 18.5`25 kgam 2 did not have a strong history of dieting or weight loss although stronger than men of similar weight. Between 20±30% of overweight women, described their weight status as``Just right''. Those with an additional risk factor were more likely to nominate this weight status. Overweight women had notably stronger histories of weight loss attempts than normal weight women, although 40% had no history of dieting. The majority of overweight women was currently trying to lose weight, although almost one in four were doing nothing, notably 27% of overweight women with at least one other risk factor. For obese women, most saw themselves as too fat. They had the strongest histories of attempting to lose weight. A signi®cantly higher number of obese Perception of weight status A Blokstra et al women (19%) had lost b 5 kg more than ®ve times compared to women of ideal weight. While most obese women were trying to lose weight (63%), 26% were doing nothing.
As observed with men, health was nominated as the reason for weight loss amongst the overweight and obese women, while appearance was the reason given by women of the lowest BMI category (data not shown).``To improve ®tness'' was the reason nominated by only 11% of the total female population, while for men, 29% had given this reason. Only 7% of overweight or obese women were attempting to lose weight``on medical advice''. As for men, the majority of women indicated that caloric restriction was the method of weight loss used. Very few used exercise. Only 5% of obese women (1% overweight women) used prescribed medications for weight loss.
From multiple logistic regression analysis, BMI status was found to have a consistent and independent in¯uence on self-described weight status, history of weight loss, frequency of dieting attempts in the last year and current weight loss status (Table 5 ). This effect was consistent for both genders across the BMI range, with the exception of obese women who were more likely than obese men to describe themselves as too fat, but less likely to be attempting weight control. Age and education potentiated rather than confounded the effect of BMI on each of the study variables. Age had a signi®cant independent in¯uence on selfdescribed weight status, history of weight loss, Perception of weight status A Blokstra et al BMIbody mass index.
Perception of weight status A Blokstra et al frequency of dieting attempts in the last year and current weight loss status for women only (Table 5) .
Older women (40±65 y) were less likely to describe themselves as too fat, to have ever lost 5 kg in their lifetime, to have dieted in the last year or to be currently trying to lose weight. Educational level had limited and inconsistent in¯uence on weight perception, history of attempted weight loss and current weight loss status. Women with low level of education were less likely to describe themselves as fat. Men with high level of education were more likely to have a strong history of weight loss attempt and to be currently dieting. The effect of education was more pronounced in men compared with women. The addition of various interaction variables made some small, though signi®cant, inconsistent contributions to the model for each dichotomised variable ( Figure 5, Figure 6 ). Interactions between BMI and education were observed for self-described weight status for overweight women without added risk and for current weight loss status for obese women and overweight women without added risk. In the given weight category, the women of higher education were more likely to describe themselves as``too fat'' and women of lower education were less likely to be attempting to lose weight when compared with women of the middle education category.
Discussion
In the present study, an association between participation in sport and adiposity was observed in both men and women and an association between dietary fat Perception of weight status A Blokstra et al 13 intake and adiposity in men only. It was also found that many overweight and obese individuals underestimated their weight status. Dieting was more common among women than men yet many overweight or obese men and women were currently taking no weight control action. Caloric restriction rather than physical activity was the most commonly nominated method of weight control. Body size was the strongest determinant of self-described weight status and weight control behaviours. Interestingly, there was some effect of education on weight perception and dieting practices in men. The relative proportion of men and women who were overweight and obese in the studied sample was representative of the Dutch population. 1 It is pertinent to note that 55% of men and 45% of women were determined to have abdominal obesity using the currently accepted WHR cutoffs and considerably fewer using a more stringent waist measurement. 12 As in previous studies, a relationship was observed between the BMI and the prevalence of risk factors for CVD. 13 As previously demonstrated, 14 there was an inverse relationship between education and obesity, with a higher prevalence being apparent in men and women of low educational level.
In terms of lifestyle factors for both genders, there was an inverse relationship between participation in sport during leisure time and obesity. This has been observed previously. 15 From this cross-sectional observation, it is dif®cult to determine whether lack of activity is the cause or the result of becoming overweight or obese. Obese and overweight women were much less likely to participate in sport than their male counterparts. In the absence of more detailed information on physical activity, it can be taken as indicative of reduced energy expenditure, but indicates the need for more data on recreational, workrelated and incidental activity. We observed a direct association between dietary fat and body weight in men, but not women. The ®nding of a gender speci®c association between dietary fat intake and level of adiposity has been reported previously. 16 The lack of association in women may be attributed to selective under-reporting of fat intake, which is related to restrictive eating behaviours and weight concerns. 17 It should be noted that while under-reporting has been described in a validation study for the dietary methodology used in the current study, it is not known whether this under-reporting is nutrient speci®c. The high fat intake of obese women may be indicative of binge eating. 18 Collectively, these associations determined between lifestyle behaviours and obesity indicate starting points for public health initiatives, which may have to be gender speci®c.
The majority of men surveyed, described their weight as``just right'', unless they were obviously obese. A degree of overweight would appear to be tolerated in men. Women, on the other hand, tend to err on the side of overestimation of adiposity. It has been shown that across the lifespan, women report greater body dissatisfaction than men. 19 However, it is interesting that amongst Dutch women, as well as men, many individuals underestimate their weight status, describing themselves as at an appropriate weight, even though they were overweight or obese. This level of body size acceptance is in contrast to ®ndings from American 20 and similar studies, 21 which report higher level of discontent and reported adiposity, although comparisons are made dif®cult by the different methodologies used to determine weight concerns and dieting behaviours. It is interesting that comparative data from a younger European population, 22 showed that younger non-obese European men were less likely than the current study to report themselves too fat conversely they were more likely to report themselves too thin while younger European women were as likely as the older Dutch sample to report themselves as overweight. Stage of life may play a role in body size perception. 22 ± 24 There is a need for more European studies of body size acceptance and dieting behaviours, using samples covering a wide range of ages and cultures. The pertinent question is: why do overweight individuals underestimate their weight status?
As reported in American studies 20 women reported much stronger histories of attempted weight loss than men. Nearly 75% of the total male population had not dieted in the last year or lost weight (57% of women). Only for men with obvious obesity was there a reported increase in cycles of weight loss and frequency of commencing weight-reducing diets. For women, 27% of the total population were attempting a diet two or more times in the preceding year. The relative proportion of frequent dieters increased with obesity, with one in two obese women starting a diet two or more times in the preceding year. For women, dieting and weight concerns have been described as the cultural norm. 6 It is assumed, in view of their continued obesity, that for many women these attempts do not meet with success. This points to interventions, particularly for women, that go beyond traditional diet therapy and nutrition education. Campaigns aimed at men should increase awareness of obesity and the lifestyle alterations necessary to prevent weight increase.
A comparative report of dieting in Dutch adolescents 25 indicates a much lower level of dieting among those aged 13±15 y (18% total population) than was found in the current study of adults. Comparison with a study of slimming behaviour in adults carried out in the Netherlands in 1984, 8 indicates that the level of dieting amongst men and women has remained steady over the last 12 years.
It should be noted that while a history of dieting amongst Dutch women (44%) was strong, it was less than that reported elsewhere. 20 For example Jeffrey et al 26 reports that in a sample of American women, 75% had dieted recentlyaor ever. Findings on current dieting status, however, were more comparable. Williamson et al 27 found that 43% of American women were currently trying to lose weight compared with 36.5% Dutch women. These ®ndings may be due to cultural differences in discontent with body size and shape, but could also be the result of methodological differences. It may also be due to differences in the relative prevalence of obesity; American women are on average heavier than Dutch women. Interestingly, differences in dieting behaviours between male populations of different nationalities are not as pronounced, 26, 27 although US men are also heavier than Dutch men. 28 However, comparative data from the European Health and Behaviour study 22, 24 shows that statement of current weight loss status amongst men may be age dependent, with fewer younger European men (17.4%) currently attempting to lose weight than in the current older sample (24.7%). Reported dieting in the younger European women 22 is comparable with older Dutch women.
While many of the overweight with added risk factors and obese men and women surveyed were currently attempting to lose weight (or at best maintain weight), a high proportion reported doing nothing. This was more pronounced for men. When this is considered in conjunction with the ®nding of underestimation of overweight and obesity, this points to either a lack of awareness of relative weight status (that is, the individual does not know how much he or she weighs and what that means in terms of the healthy weight range) or alternatively, individuals may be aware of their degree of overweight, but unwilling to take weight control action. A corollary of this proposition which remains to be tested in this population, is the relationship between stated weight loss intention and lifestyle change, either change in dietary habits or physical activity. What is apparent from the current data is that the prevalence of unhealthy and potentially harmful weight loss practices, for example, fasting and use of non-prescription medications and special weight loss products, is low. Previous reports and concerns have been generated from study populations of young females. 20 Little information is available, however, on the speci®c measures taken in the general population to achieve a reduction in caloric intake, the method most frequently used for weight loss. 20 More is required in the general population. Again, as previously mentioned, very few men and even fewer women, report using physical activity in attempting weight loss. Much more detailed information is required to elucidate the reasons for this avoidance of exercise. An increase in physical activity offers fresh avenues for weight loss therapy, may avoid the adverse extreme dietary restriction and assist in achieving weight maintenance in the absence of actual weight loss.
It was pleasing to observe that the disparity between the measured weight and nominated ideal weights for both genders for overweight (6 kg) and obese (15 kg) were within the range of clinically effective and achievable weight loss, 29 although it should be noted that there was a proportion of individuals who were unrealistic in their designation of ideal body weight relative to current weight. What is apparent is the need for health professionals to weigh or measure individuals who present for care, inform them of their weight relative to the healthy weight range or desired waist measurement and assess the need for weight control on the basis of risk factor pro®le and family history. Once an assessment has been made and a decision to embark on weight control agreed upon, the health professional should assist the individual in deciding upon an appropriate weight goal. Health professionals, occupational health practitioners and medical or nursing staff in educational facilities who are likely to come into regular contact with the bulk of the population at least once a year, are in an ideal position to take this initiative. Very few of the men or women in the current study nominated medical advice as a reason for weight loss, although they were classi®ed as overweight or obese. Either medical practitioners are reluctant to broach the issue of weight control with their patients because of a lack of experience or belief in the ef®cacy of weight loss therapies, or the patients have not responded to the advice of their medical practitioner. It is also possible that, in the Netherlands, medical practitioners may not be the appropriate point for obesity screening. This has yet to be determined.
Previous studies of weight concern and behaviours have found a strong effect of socio-economic status (SES). 30 Our results indicate that body size per se is the most important determinant of weight perceptions and behaviours. For women, age is a consideration and for men, educational level. It may be that in the 10 years that have elapsed since the initial studies of class and weight concerns, that preoccupation with size has become a general social phenomenon (irrespective of status) for women, but not for men. 30 
Conclusion
In summary, we observed a degree of inaccuracy in the estimation of relative body size in this population and a lack of weight control action on the part of many overweight and obese individuals. There were gender differences in accuracy of self-described weight status and weight loss status. Exercise habits among the overweight and obese were poor and physical activity rarely used to control weight. These ®ndings raise issues about the need for monitoring of body weight, gender speci®c obesity treatments and an emphasis in public health messages to combat overweight and obesity by increased physical activity. 
